The geographic idiosyncrasies of states and media markets set the stage for a natural experiment in which residents of a given state may be exposed to widely varying quantities of presidential television advertising. We use this natural experiment to estimate the effects of TV ads on voter turnout. Analysis of voting rates in media markets reveals that the volume of advertising purchased by the presidential campaigns during the final weeks of the 2000 election had negligible effects on voter turnout. Classifying presidential advertisements according to whether their tone is positive or negative, we find no evidence to suggest that attack ads promote or diminish turnout. Our findings stand in sharp contrast with recent survey-based studies that report strong turnout effects.
The geographic idiosyncrasies of states and media markets set the stage for a natural experiment in which residents of a given state may be exposed to widely varying quantities of presidential television advertising. We use this natural experiment to estimate the effects of TV ads on voter turnout. Analysis of voting rates in media markets reveals that the volume of advertising purchased by the presidential campaigns during the final weeks of the 2000 election had negligible effects on voter turnout. Classifying presidential advertisements according to whether their tone is positive or negative, we find no evidence to suggest that attack ads promote or diminish turnout. Our findings stand in sharp contrast with recent survey-based studies that report strong turnout effects.
T elevision ads are a staple of modern political campaigns. Where advertisers can afford them and political circumstances dictate, TV commercials are usually the tactic of first choice, the most visible sign of activity and the most expensive aspect of campaigns (Fritz and Morris 1992; Goldenberg and Traugott 1984; Morris and Gamache 1994) . Candidates, parties, and groups combined to spend at least $1.6 billion on TV ads in 2004 (Memmot and Drinkard 2004) . Exactly what this money buys is a subject of some debate among observers (e.g., Jamieson 1996) .
In this essay we examine one potential effect of television advertising, its impact on voter turnout. There is a substantial literature on this subject, much of it centered on Ansolabehere and Iyengar's (1997) controversial thesis that negative ads depress voting (Lau et al. 1999) . Until recently, less attention has been paid to the more general question of whether advertising, irrespective of tone, stimulates voting. Finkel and Geer's (1998) regression analysis of the 1960-92 NES Cumulative File, recently updated by Geer (2006) , showed strong effects of ''media exposure''-a measure that includes paid and free media along with sources beyond TV-on turnout. Goldstein's (1999, 1199 ) study of Virginia voters found that exposure to negative ads increased turnout, but the total number of campaign ads aired in one's media market had no impact on turnout. Using the 1992 and 1996 NES, Ansolabehere, Iyengar, and Simon (1999, 903) found a slightly negative relationship between exposure to ads and turnout.
In the last few years, however, two studies have appeared demonstrating a powerful and direct relationship between TV ads and turnout. Freedman, Franz, and Goldstein (2004, 732) , using the same media broadcast data employed here, find that NES respondents in 2000 were as much as 10 percentage points more likely to vote if they watched much television (particularly daily news shows) in media markets that were bombarded with presidential ads. Hillygus (2005, 61) reports that exposure to TV ads in 2000 had an even larger impact on the intention to vote. Among those who early in the campaign did not intend to vote, exposure to ads increased intentions to vote by 18 percentage points. Hillygus concludes that ''the millions of dollars spent on campaign advertising may serve not only to persuade voters to support a particular candidate, but also to persuade intended nonvoters to show up on Election Day' ' (2005, 61) . In both studies, the impact of TV advertising is especially strong for certain segments of the population, but the average effect across the whole sample remains substantial: in Freedman, Franz, and Goldstein's case, 5.3 percentage points (the difference in the probability of voting for respondents with low and average exposure to ads; 2004, 732) , and in Hillygus' 5.2 percentage points (18 multiplied by the 29% of respondents who initially reported they had no plans to vote; 2005, 58) .
In this essay, we reassess these claims about the 2000 presidential election. Like Freedman, Franz, and Goldstein (2004) and Hillygus (2005) , we regard presidential elections as a promising setting in which to detect media effects on voting rates. The volume of advertising is enormous in some places and nil in others. The top of the ticket inspires the most interest and participation. Presidential races also have the advantage of being national contests. George W. Bush and Al Gore were on the ballot everywhere, in battleground and nonbattleground states, giving everyone some reason to pay attention to their ads.
The national character of the presidential race is an essential aspect of our analysis. The strategic imperatives of the Electoral College and the lack of correspondence between the boundaries of states and media markets lays the groundwork for a natural experiment within states (Strömberg 2002) . For example, because of their proximity to Philadelphia (and the battleground state of Pennsylvania), citizens in eight counties in New Jersey were bombarded with 2,247 presidential ads in the final three weeks of the campaign in 2000.
1 During that same period, voters in 12 northern New Jersey counties close to New York City received just 16 spots. This situation is not unusual: we observe 12 states where at least one county received more than 1,000 presidential ads during the final three weeks of the campaign while at least one other received fewer than 100 ads. This phenomenon is not limited to states that border battlegrounds, for we also detect substantial differences in the volume of advertising within heavily contested states. By focusing on within-state variation, we control for varying levels of competitiveness created by the Electoral College and other statewide election activity. The fixed-effects approach we employ avoids the sort of distortions that may occur because of short-term strategic allocations made by the campaigns and long-term variations in voting rates and is the proper way to analyze what is, in effect, a collection of state-level natural experiments.
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Our analysis offers a second advantage over previous research by examining actual election returns rather than survey data. This avoids the wellknown overreporting of turnout in surveys (Burden 2000; Martinez 2003; McDonald 2003) . Overreporting poses no problems if this measurement error is uncorrelated with exposure to advertising. But it is reasonable to suspect that campaigns spur awareness of elections, potentially making respondents with greater exposure more prone to exaggerate or misremember their actions. By focusing on aggregate turnout rates, we also avoid a problem associated with the analysis of clustered survey samples. None of the survey analyses mentioned above accounts for the fact that respondents are grouped within geographically defined sampling units. By calculating the standard errors as though each of these observations were independent, these studies risk exaggerating the robustness and significance of their findings (Murray 1998) .
The essay is structured as follows. We begin by briefly reviewing the theoretical arguments that have been advanced to explain why paid television ads increase turnout. The third section discusses the data used here, presenting evidence validating our measure of media exposure. The fourth section introduces the statistical model designed to estimate the effects of presidential ads, net of confounding factors such as the states' competitiveness in current and past elections. The fifth section presents the regression estimates of the overall effects of presidential ads, demonstrating the robustness of the findings by adding controls for the tone of the ads and other campaign activity. Our results show, contrary to others' findings, that televised presidential ads had little or no effect on turnout rates. We conclude by discussing the implications of our divergent findings for the literatures on voter mobilization and media effects. Freedman, Franz, and Goldstein (2004, 725) argue that campaign ads inform people exposed to them about the candidates and their messages, and, partially as the result of this enhanced knowledge, increase these individuals' interest in the election and their sense of the stakes involved.
Placing Advertising Effects on Turnout in Theoretical Perspective
3 These increased levels of information and interest lead ultimately to higher levels of participation on Election Day, a fairly 1 In other words, various presidential ads (almost always 30 seconds in duration) appeared 2,247 times over this period, mainly on the local ABC, CBS, FOX, and NBC affiliates (see below).
2 Freedman, Franz, and Goldstein (2004, 738) include a dummy variable to indicate whether each respondent lived in a battleground state, but this approach does not fully control for crossstate variation.
natural progression that comports with a series of empirical findings showing that voters are, on average, better informed and more interested than are nonvoters. The ubiquity of campaign ads coupled by advertisers' efforts to make their ads unavoidable helps insure their effect by overcoming the normal barriers that shield less informed and less interested citizens from exposure to political messages (e.g., Zaller 1992) . Thus, Freedman, Franz, and Goldstein claim that campaign ads have a greater impact on less informed respondents than on well informed ones, though these differential effects do not apply to voting; they find that the effect of campaign ads on turnout does not vary with political information (2004, 733) .
These ads appear, of course, against the backdrop of the presidential election that is more or less tightly contested, depending on one's locale. That level of competitiveness is vitally important to turnout; students of electoral politics have long recognized that competitive elections result in elevated levels of voting in all types of elections, from presidential and congressional (Ashenfelter and Kelley 1975; Crain, Leavens, and Abbot 1987; Kau and Rubin 1976; Rosenstone and Hansen 1993) to gubernatorial and legislative (Caldeira and Patterson 1982; Patterson and Caldeira 1983) . In 2000, for example, turnout in the 20 states classified as battlegrounds by CNN was 57%, as compared to 53% for the nonbattleground states.
4 Cox and Munger (1989) note two broad categories of explanation for the relationship between turnout and electoral competitiveness, one driven by the perceptions of individual citizens and the other by the actions of elites. Some authors find support for the first, invoking the Downsian reasoning that individual voters are more likely to cast the decisive ballot in close races (e.g., Berch 1993; Downs 1957; Ferejohn and Fiorina 1974; Riker and Ordeshook 1968) .
5 Some emphasize the second, noting the strong relationship between campaign activity and turnout (Jackson 1996a (Jackson , 1996b . Some find support for both (Cox and Munger 1989; Rosenstone and Hansen 1993) .
Television ads straddle these categories. They are obviously an important and expensive campaign activity, yet they also by their nature are designed to activate viewers' interest or sense of concern about the race. Ads may signal a close election to those who view them, raising the stakes of voting. Ads may also stimulate turnout directly, by encouraging voters to take an interest in the campaign and to acquire voting preferences. The overwhelming volume of advertising in the most heavily contested areas makes their message all but inescapable. There would seem to be, in short, ample reason to expect TV ads to stimulate voting.
These arguments are plausible but debatable. Given the publicity surrounding a presidential election, voters may not need campaign ads to discern the importance of the election. As for the hypothesis that ads themselves directly mobilize voters, content analysis reveals that relatively few of them mention Election Day or remind viewers to vote (Krasno and Goldstein 2002; Krasno and Seltz 2000) . 6 LaRaja, for example, does not rank TV as a mobilization expense in his coding of parties' expenditures (LaRaja and Jarvis-Shean 2001; LaRaja and Pagoda 2000) . Instead, that category is made up of spending on activities like canvassing or phone calls, traditional forms of grassroots campaigning that, unlike TV, do not spill over state lines. 7 This last observation relates directly to the burgeoning literature on mobilization experiments inspired by Gosnell (1927) and Eldersveld (1956) . By and large, these studies reach the conclusion that more personal approaches work best, with face-to-face contacts producing more voters than telephone calls, which in turn are more effective than direct mail (Green and Gerber 2004; McNulty 2005; Michelson 2005) . Mass communications are, by their nature, less personal, and television would seem to be among the least personal of all. In short, this literature suggests that TV commercials would have relatively weak effects on voter participation.
A final reason for uncertainty about the net effect of advertising is that the influence of any given ad may be contingent. Hillygus (2005, 52) (Seelye 2004) . Most of that attention, and indeed much of the presidential candidates' travel, is designed to generate local media coverage (e.g., Lewis 1997 ). Part of this reticence is attributable to the campaign finance laws of the time which allowed parties and groups to evade regulation by avoiding words of ''express advocacy'' like ''vote'' (Moramarco 1999) . That consideration, however, does not apply to candidates whose campaigns were automatically subject to federal campaign laws and still chose not to explicitly ask viewers for their support. impression of no net effect. A similar line of argument is prominent in the literature on campaign tone cited earlier. Although the evidence concerning the demobilizing effects of campaign ads is mixed (Lau et al. 1999) , the hypothesis that negative ads offset the mobilizing effects of positive ads remains a subject of active investigation. Thus, two empirical questions arise: (1) What is the net effect of the volume of presidential ads? and (2) To what extent, if any, is the mobilizing influence of presidential ads masked by variations in their tone?
Data
Unit of Analysis. Because we seek to examine the impact of the variation in TV advertising within states, the unit of analysis here is the media market by state. For example, depending on their location with the state, most Indiana residents receive their television shows from one of five media markets: Chicago, Cincinnati, Dayton, Indianapolis, or Louisville. Each of these markets within Indiana comprises a separate case in this study. For convenience, we call these units ''media zones.'' So the Chicago market spans two media zones, the collection of counties in Illinois and in Indiana where residents receive their television from the same set of transmitters.
8 Since our analysis focuses on within-state variation, we exclude states containing a single media zone as well as states for which we have information about only one media zone. Thus, the Minneapolis-St. Paul market figures in our examination of Wisconsin and not Minnesota, because no other major media market reaches the latter. The advertising dataset we examine here covered advertising in the largest 75 markets in 2000, reaching approximately 78% of the population living in the 48 continental states (Johnston et al. 2004, 74) .
9 Given these constraints, the total number of observations here is 128. Voter turnout in these areas (calculated by the number of presidential votes cast divided by the population of voting-age citizens (see below) was 54.9% versus 54.5% across the entire nation. For a list of media zones ordered by state, see Table 1 below.
Outcome and Campaign Variables. The dependent variable in our analysis is the turnout rate in 2000. In light of the concerns raised by McDonald and Popkin (2001) , we measure turnout as the proportion of voting-age citizens who vote. Voting and population data were obtained at the county level and aggregated up to state-level media markets. Voting data come from the America Votes series (e.g., Scammon, McGillivray, and Cook 2001) ; population data from the 1990 and 2000 censuses and were interpolated for intervening election years to allow us to estimate turnout rates for these contests. Information about the geographic boundaries of the media markets as they existed in 2000 was coded from Nielsen Media Research's map of designated market areas during -2001 (Nielsen 2001 .
We demonstrate the robustness of our findings by augmenting our model with two additional campaign variables, candidate appearances and grassroots campaigning. Information about presidential and vice-presidential visits to each media market come from Althaus, Nardulli, and Shaw (2002) , and this variable is scored as the log of the number of visits plus one. Voter contact data are derived from the 2000 Annenberg survey, which asked respondents a series of questions about whether they had been contacted by anyone from the campaigns or another group about the presidential election. Annenberg polled continuously during 2000, creating enough respondents (n 5 10,275) to allow us to calculate contact rates from September 1 onward in each media zone.
Media Exposure. Television advertising data come from the Campaign Media Analysis Group (CMAG), a media-tracking firm that uses satellite technology to monitor television advertising. CMAG's system records the station, show, and time in which each ad appeared (see Goldstein and Strach 2003) . It also creates a ''storyboard,'' a virtual snapshot of each spot with a frame of video every five seconds and the full text of the audio. Storyboards allow coders to view directly the content of the ads and, among other things, determine whether they refer to the presidential or another campaign. Ads are divided into seven categories-campaigns for President, Senate, House, Governor, other offices, ballot initiatives, and genuine issue ads.
10 CMAG also supplies estimates of the 8 One alternative, of course, is to use counties as the unit of analysis. Counties would vastly increase the number of cases, but would not offer analytical advantages since the amount of advertising is constant throughout the media market.
9
There are 210 media markets in the United States, and CMAG now tracks advertising in all of them, making possible a replication of the current study once the 2004 data become publicly available. 10 Issue ads in this case are those spots judged by coders to address policy issues, not the thinly veiled efforts at electioneering that were much more common at the time . The latter are virtually indistinguishable from traditional campaign ads and are categorized throughout this paper with the type of election in which they appeared. advertising cost and gross ratings points for each ad (e.g., the listed price of a 30-second spot during ''Law and Order'' in Peoria). Additional details on the CMAG data may be found in the appendix. The storyboards also allow assessment of the negativity of each ad. Coders from the Wisconsin Advertising Project evaluated tone with the following item:
In your judgment, is the primary purpose of the ad to promote a specific candidate (''In his distinguished career, Senator Jones has brought millions of dollars home. We need Senator Jones'') to attack a candidate (''In his long years in Washington, Senator Jones has raised your taxes over and over. We can't afford six more years of Jones.'') or to contrast the candidates (''While Senator Jones has been raising your taxes, Representative Smith has been cutting them.'')?
This simple three-way categorization is consistent with previous research (Jamieson, Waldman, and Sheer 1998) , although contrast ads are occasionally treated as spots that are neither positive nor negative (e.g., Wattenberg and Brians 1999) , or the midpoint between these poles (e.g., Ansolabehere, Iyengar, and Simon 1999) .
11 Not surprisingly, this coding of advertisements' tone coincided almost perfectly with another set of items tracking which candidate or candidates were mentioned in an ad. Positive and negative spots referred to just one the candidates running, but different candidates; contrast ads named both.
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One aspect of the data set deserves specific attention at this juncture: the different ways in which TV advertising may be measured. The CMAG data include three separate metrics, the number of airings, the estimated cost of the advertising time, and gross ratings points. Each has its appeal and limitations. The number of airings has the advantage of being easy to understand, but may be skewed by the strategies used the advertisers. For example, spots aired on late-night TV might be plentiful because of their low cost but end up being seen by relatively few viewers. Comparing the spending on airtime, in turn, is distorted by the high price of advertising in the largest media markets. 13 For these reasons, gross ratings points (GRPs) is the measure used by advertisers to gauge viewership. One point is equal to 1% of the viewing audience; 1,000 points is ostensibly the equivalent of everyone seeing an ad 10 times, though we note below that this estimate may cover a variety of scenarios. We follow the convention of using GRPs as the measure of advertising volume (see Ansolabehere, Iyengar, and Simon 1999, 903; Johnston, Hagen, and Jamieson 2004, 70; Shaw 1999, 349 ), but we also confirm that the results remain unchanged when we instead use the number of ads.
By any measure, the sheer amount of political advertising in 2000 was impressive: the CMAG data set includes more than 970,000 airings of spots by Election Day, consisting of more than four million GRPs and at least $700 million in spending on airtime. Just under a third of these spots appeared in conjunction with the presidential campaign. As Johnston et al. (2004, Chap. 4 ) point out, the daily volume of televised ads surged toward the end of the election, so that 58% of ads, including spots aired for the primaries, appeared on or after September 1 and more than 27% of the year's total appeared during the final, hectic three weeks of campaigning from the middle of October on. Since it is likely that mobilizing force of any particular ad persists for a relatively short time (Ansolabehere and Iyengar 1997), we concentrate on presidential ads broadcast during this final period. If earlier advertising does affect viewers' likelihood of voting, this approach would lead us to overestimate the effect of TV commercials, given the strong correlation between advertising levels early and late in the campaign.
14 Nevertheless, to ensure the robustness of our findings, we tested a variety of plausible alternative specifications-all ads starting from July 1 and from September 1-and obtained results similar to those we report below. These and other supplementary results, as well as the data and computer code used to generate the tables presented below, are available at http: //research.yale.edu/vote/ replication.html. Figure 1 depicts the geographic distribution of media markets and presidential ads from October 16 to November 6, 2000, a period in which the candidates and their allies spent more than $58.6 million to air ads 83,679 times, accounting for more than 335,000 GRPs. The map shades each media market according to the total number of gross rating points that presidential candidates and their allies purchased. Unshaded areas are those served by smaller media markets that were outside the scope of CMAG data collection in 2000. The map illustrates the marked within-state variation in presidential advertising, particularly in states that border the battlegrounds. But even within some battlegrounds, we observe substantial variation. One county in Pennsylvania lies within the New York City media market, and several others receive their TV from Buffalo and Washington. These zones saw almost no advertising in the final days of the campaign, while residents in and around Harrisburg, Philadelphia, Pittsburgh, and Wilkes Barre-Scranton received almost constant attention.
Not surprisingly, the map also shows a powerful relationship between the volume of presidential advertising and the electoral value of each media market. By electoral value, we mean the combination of the competitiveness of the presidential contest within a state coupled with its number of electoral votes. Large but uncompetitive states (New York, North Carolina, and Texas) saw few ads. Small but competitive states (New Hampshire and New Mexico) received a great deal of attention. Enormous expenditures of money were lavished on large, competitive states (Michigan, Florida, and Pennsylvania). All in all, the pattern of media buys in 2000 looks much as one would expect based on a strategic allocation of campaign resources designed to secure victory in the Electoral College (Johnston, Hagen, and Jamieson 2004) .
We examine the relationship between GRPs and turnout rates across media markets. 15 The basic premise of our analysis is that aggregate rates of exposure to ads are strongly related to the number of GRPs deployed in each media market. While 13 Costs do figure later in our comparison of the effectiveness of various mobilization techniques. See the appendix for a discussion of the cost estimates in the CMAG dataset.
14 The correlation between total ads broadcast through the entire year in a media market and ads broadcast in the final three weeks is .85, even with the disturbance created by the presidential primaries. 15 Although we examine aggregate data, our analysis does not confront an ecological inference problem. We examine the extent to which aggregate inputs-televised ads-produce increases in aggregate voting rates. By contrast, a conventional ecological regression predicts an aggregate outcome, such as percent voting, using an aggregated version of an individual attribute (such as percent female). The latter type of regression is subject to wellknown estimation problems. Freedman, Franz, and Goldstein (2004) are certainly correct to note that individuals within a single media market may vary considerably in their exposure to ads depending on their media usage, in the aggregate, the relationship between GRPs and recall of presidential advertisements is very strong. The one survey with sufficient numbers of respondents to support disaggregation into 75 major media markets is the National Annenberg Election Study survey (see Johnston et al. 2004) , which asked 5,478 adults whether they could recall seeing any presidential ads during June and July of 2000. The raw correlation between the number of GRPs purchased during the spring/ summer and rates of recall is .75. This figure actually understates the relationship between GRPs and recall, because the latter is subject to sampling error due to small Ns in several media markets. Absent sampling error, the disattenuated correlation is above .90. Interestingly, the correlation between the raw number of airings and recall is slightly weaker, which supports the convention of using GRPs as the unit of measurement (see, for example, Ansolabehere, Iyengar, and Simon 1999, 903; Johnston, Hagen, and Jamieson 2004, 70; Shaw 1999, 349) .
Statistical Model
The basic statistical model, which we will later embellish in various ways, is as follows:
where T i denotes the voter turnout rate in media zone i, X i denotes the number of presidential ads aired in each media zone, Z ij represents a series of dummy variables marking each state j, and u i represents unobserved causes of voter turnout.
The key difference between our statistical approach and previous analyses is the inclusion of statelevel fixed effects, the Z ij . Analysts who exclude fixed effects are implicitly assuming that voting rates can be compared across states as well as within states. This is a strong assumption. Cross-state differences may reflect variations in electoral competitiveness across states amplified by the Electoral College, the presence or absence of other statewide elections, political culture, underlying demographics, or states' varying voter registration laws (e.g., Wolfinger and Rosenstone 1980) . Unless the analyst accurately measures and controls for each source of interstate heterogeneity, cross-state comparisons may produce spurious estimates. The inclusion of state-level fixed effects eliminates from consideration all cross-state comparisons. Each fixed effect summarizes the unobserved state-level attributes, such as competitiveness or concurrent gubernatorial contests. Whatever causes state turnout rates to differ lies beyond the purview of a fixed-effects specification, which focuses on the effects of withinstate variations in media exposure on within-state FIGURE 1 Presidential Advertising (in Gross Rating Points) by Media Market do televised presidential ads increase voter turnout?variation in voter turnout (see Greene 2002, Chap. 13) .
A fixed-effects specification will produce unbiased estimates of b 1 if there is no systematic relationship between the volume of television advertisement within each state and unobserved within-state causes of turnout. The aim of the ''regression discontinuity'' (Cook and Campbell 1979, Chap. 3) approach used here is to capitalize on a data generation process that arbitrarily sorts voters within states into high-and low-exposure media zones. Nevertheless, two potential sources of bias warrant attention. First, even controlling for state-level fixed effects, there may be a relationship between media exposure and a geographic unit's enduring propensity to vote. Campaigns may target high-turnout areas in an effort to change the presidential preferences of groups who are most likely to vote (e.g., elderly voters). In order to address this potential source of bias, which would tend to produce overestimates of the effects of campaign ads, we augment our regression model to include past voter turnout rates within each unit. We examine two sets of control variables. One consists of the turnout rates in 1988, 1992, and 1996 . The second consists of senatorial turnout in the most recent midterm election. 16 The rationale behind the second approach is that past presidential turnout may reflect the same allocation of media resources as the current election. By focusing on midterm elections, we are controlling for turnout rates in an environment that is unaffected by the Electoral College.
Second, there may be an incidental correlation between presidential advertising and advertising by candidates for other offices. A core media market within a state, for example, may be an attractive target for both presidential and senatorial campaigns. In order to control for transitory sources of voter turnout that may be correlated with presidential advertising, we control for the number of GRPs aired by each of the other types of campaigns (House, Senate, governor, other offices, ballot propositions, and issue ads).
A further modeling concern is heteroskedasticity. The number of voters within each media zone varies widely. It could be argued that media zones with larger populations have less variable voter turnout rates. 17 In addition, one might suspect that turnout rates near the 50% level would be more variable than rates close to 0% or 100%. Both suppositions rest on an analogy between voting outcomes and random sampling. Since this analogy may be false-it could be that more populous areas are subject to more political activity and therefore more disturbance variance-we treat heteroskedasticity as an empirical question. In order to assess the presence of heteroskedasticity, we perform Breusch-Pagan tests in which the disturbance variance is predicted by the log of population and the voting rate times 100 minus the voting rate. Finding some evidence of heteroskedasticity, we estimate our models using both OLS (with robust standard errors) and a multiplicative heteroskedasticity model (Greene 2002). 18 This modeling approach is easily extended to accommodate interactions between the volume of presidential ads and the tone of these ads as well as other campaign activities. In light of the dispute over the supposedly demobilizing effect of negative ads, we consider two specifications to test the possibility that the turnout-enhancing effects of positive ads are offset by the turnout-reducing effects of negative ads. The most general specification allows ads that attack, promote, and contrast candidates to have distinct effects on voter turnout. An F-test (or likelihood ratio test, in the case of the multiplicative heteroskedasticity model) gauges whether the effects of these three categories of ads are statistically distinguishable from one another. We also model turnout as a function of the difference between the number of GRPs devoted to ads attacking and promoting candidates. Ansolabehere and Iyengar's (1997) work suggests that this difference should be positively associated with voting.
Finally, we consider two additional campaign variables, candidate visits and grassroots campaigning. Research shows that candidate appearances influence vote share (Holbrook 2002; Shaw 1999; Shaw and Roberts 2000) , and to the extent that these events help raise interest in the campaign, they may also have been related to turnout in 2000. An array of experiments by Gerber and Green (2000) , Michelson (2005) , and Arceneaux (2005) argues for the effectiveness of canvassing as a mobilizing technique.
19 If candidate visits and grassroots campaigning are concentrated in the same areas in which the campaigns focus their advertising, then our analysis runs the risk of overstating the impact of TV commercials on turnout by attributing to ads what should be attributed to visits or canvassing. If, on the other hand, campaigns try to bring the candidates and their organizations into play in areas where advertising is relatively sparse, then we might underestimate the effect of TV ads. Because the causal effects of these control variables are not identified, we do not report the coefficients associated with them, but interested readers may obtain the full set of results from the replication materials.
Results Table 1 lists the turnout rates, amount of presidential advertising, and population for the 128 media zones grouped by state. A few patterns stand out. First, Table 1 shows how cross-state comparisons may be potentially misleading. In this election, a great deal of advertising was directed toward the upper Midwest and Northwest, and relatively little toward the South. Whether due to election laws, demographics, party structure, or political culture, the South tends to have lower levels of turnout than the Midwest and Northwest. Regressions that pool across states may exaggerate the turnout effects of television advertising. Second, within states, the connection between advertising volume and turnout seems to be ephemeral. For every instance in Table 1 in which one can find an apparent within-state relationship between ads and voter turnout (e.g., Kansas), one can adduce an example where the relationship fails to hold (e.g., Missouri) or runs in the wrong direction (e.g., Maryland). This informal mode of analysis foreshadows the statistical results presented below.
One fact that may not be immediately apparent from the table is that presidential advertising volume is poorly predicted by past voter turnout, once one controls for state. For example, after controlling for state fixed effects, we used an F-test to assess the null hypothesis that preelection attributes of each media zone had no effect on the number of GRPs purchased. This test involves regressing the number of GRPs on state-level fixed effects, as well as turnout in 1996, 1992, 1988 , and the most recent senatorial election. The F-test of the joint significance of the past turnout variables is nonsignificant (p5.18). The weak relationship between advertising and past predictors of voter turnout lends credence to the regression discontinuity design, which uses media zone boundaries to ''assign'' otherwise similar voters to different levels of advertising. To the extent that there is a correlation between presidential ads and other contemporaneous predictors of turnout, such as candidate visits, it is a positive correlation. This means that when we control for short-term factors, the estimated effects of presidential advertising will become smaller. Table 2 presents regression results based on a series of alternative model specifications. The first column reports a naive regression of voter turnout on media exposure, controlling for midterm election turnout rates but omitting state-level fixed effects. The estimates from this model imply that presidential ads have large and statistically significant positive effects on turnout. The problem with this regression is that it compares battleground to nonbattleground states, raising the possibility that the apparent effects of presidential advertising are confounded by other factors that are correlated with a state's competitiveness: voter interest in the campaign, coverage of the campaign by local news media, and voter mobilization activities. Lumping states together fails to capitalize on the natural experiment created by the variation in advertising and the boundaries of media markets. Moreover, since competitive and uncompetitive states are clustered geographically and therefore historically, institutionally, and culturally, pooling across states also risks introducing incidental sources of bias. Looking back at Table 1 , it is no surprise to find that the amount of advertising in a media zone is related to turnout if only because so many areas with few ads are located in the uncompetitive states of the South, where turnout is traditionally low.
The drawbacks of comparing across states become evident when state-level fixed effects are added to the model. The estimated effect per 1,000 GRPs drops from 0.25 percentage-points to 0.02 percentagepoints. The latter estimate is both substantively small and statistically insignificant. Notice, incidentally, that one of the common complaints about the use of fixed effects does not apply here (Beck and Katz 2001) . When we add dummy variables for each state, the standard errors of the estimated ad effects become more, not less precise. The dummies consume degrees of freedom, but this loss is more than offset by reductions in disturbance variability, as the adjusted R 2 rises from .60 to .86. The inclusion of additional controls for past voter turnout leaves the fixed-effects estimate essentially unchanged. The estimates suggest that turnout increases by approximately 0.05 percentage-points do televised presidential ads increase voter turnout?
per 1000 GRPs. The advantage of introducing these covariates is that the adjusted R 2 climbs to .94, which, by reducing the disturbance variance, further reduces the standard errors. At the suggestion of a reviewer, we also show the consequences of dropping statelevel fixed effects after controlling extensively for past voter turnout. Column 4 of Table 2 shows that the results are similar to those obtained using fixed effects.
As controls are introduced for ads placed by other types of campaigns, the size of the presidential advertising effect recedes slightly. Finally, when controls are added for the log of campaign visits and the proportion of the sample that reported campaign contacts, the estimated effect of presidential ads becomes weakly but insignificantly negative. The final column of Table 2 shows that this result holds regardless of whether fixed effects are included. In sum, all of the models that either take into account state-level effects or control extensively for past voter turnout generate weak and statistically insignificant estimates ranging from 20.07 to 0.06. Table 3 shows that the pattern of estimates is unchanged when the estimator allows for heteroskedasticity. The multiplicative heteroskedasticity model parameterizes the disturbance variance as a function of population and the closeness of the turnout rate to 50 percent. Although population size and the turnout rate turn out to be significant predictors of disturbance variance, parameterizing the disturbance variance in this way has no effect on the substantive conclusions reported in Table 2 , which used OLS.
Across an assortment of reasonable specifications, the effects of presidential ads appear to be quite modest. Moreover, when we classify states according to whether they were considered swing states, we find no significant interactions between battleground status and the effects of presidential TV ads, across all of the specifications listed in Table 2 . 20 The lack of interaction reaffirms our basic finding that presidential ads have little overall effect and shows that the effect of these ads is not suppressed by compensatory campaign behavior. It is conceivable that in battleground states, campaigns might redouble their ground efforts in areas where they are unable to advertise. If that were so, we should see stronger advertising effects in nonbattleground states. We do not. Instead, we find the effects in the two subsamples to be statistically indistinguishable.
Nor do we find significant positive effects when the measurement of presidential ads is extended to include the entire fall rather than the last few weeks of Table 2 : strong, significant effects when fixed effects or extensive controls for past turnout are omitted; weak, insignificant effects when such controls are added; and weak, insignificant negative effects when one controls for campaign contact and candidate visits. The same pattern holds when we consider presidential ads aired from July 1 on. 21 Interested readers may obtain these results using the replication materials.
To what extent do the negligible overall effects of presidential ads reflect the countervailing effects of positive and negative ads? In order to assess whether the mobilizing effects of presidential ads depend on advertising tone, we reestimated the models in Table 2 , this time predicting voter turnout using three separate GRP variables: procandidate ads, attack ads, and comparative ads. For the linear models, F-tests were conducted in order to ascertain whether allowing the three categories of ads to have different coefficients significantly improved the fit of the models. In none of these cases were the statistical tests remotely significant (p . .25). For example, when controlling for past turnout and fixed effects, the OLS coefficients for procandidate, attack, and comparative ads are 2.01 (.50), 2.04 (.29), and .43 (.50), and the F-test for distinct coefficients generates a p-value of .74. The large coefficient for comparative ads seems to be an artifact of sampling variability.
In order to improve our ability to detect a statistical difference between the effects of positive and negative ads, we also conducted a second set of regression analyses using the difference between the GRPs allocated to procandidate and attack ads. This specification improves the statistical power of the test by eliminating the collinearity between positive and negative ads. Our estimates, however, were always insignificant and negative, suggesting that, if anything, attack ads are slightly more likely to stimulate voting than are positive ads. In sum, we find no evidence to support the hypothesis that presidential ads fail to increase voter turnout due to the countervailing influence of positive and negative ads. It appears that presidential ads have minimal effects on turnout regardless of tone.
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Conclusion
The strategic imperatives of the Electoral College coupled with the cost structure and geographic idiosyncrasies of states and media markets create a challenge for presidential campaigns and an opportunity for political scientists. No campaign can afford to advertise everywhere, but the boundaries of media markets frustrate their efforts to allocate their resources with maximum efficiency. Their desire to get (turnout in 1988, 1992, 1996) Yes We also checked the results for all specifications including ads aired prior to July 1 (most of which were aired early in the primary season) and found weakly significant positive results for some of the specifications that did not control for nonpresidential ads. This result seems to reflect an incidental correlation between turnout and primary campaign activity rather than the enduring effects of these ads. Dividing the ads according to season, we see no evidence that the joint effect of the ads is significant or that the turnout effects of ads increase as the election approaches.
the most for their money leaves some corners of battleground states untouched by the advertising while areas of some noncompetitive states are awash with commercials. Our analysis of the natural experiment created by these circumstances reveals that television advertising by the presidential candidates during the general election had a minimal effect on voter turnout in 2000. Even taking into account the huge expenditures on TV, presidential ads account for only a fraction of the turnout differential in battleground and nonbattleground states. For example, Table 1 shows that the amount of GRPs broadcast over the last three weeks of the campaigns ranged from a low of zero to a high of 13,247 (in Milwaukee) with a mean of 4,560 across all 74 media markets, and the largest fixed-effects estimate in Table 2 suggests that turnout rises by 0.05 percentage-points per 1,000 GRPs. Multiplying the two figures together reveals that 13,247 GRPs generated a 0.7 percentage-point increase in turnout in that media market Another way to gauge the approximate magnitude of these effects is to calculate the cost of mobilizing voters with TV ads. The estimated price of the airtime for the 338,000 GRPs broadcast in the final three weeks of the campaign was $58.6 million. 23 The number of votes generated by this infusion of presidential ads is the product of the turnout effect (approximately .05) multiplied by the number of GRPs and the population of eligible voters in each media market, 24 summed over all of the media markets. This ratio gives us the cost per vote: 
:
The denominator of this equation is 307,000 votes. Dividing $58.6 million by this figure produces a costper-vote estimate of approximately $200. This is twice as large as Green and Gerber's (2004) ''generous'' cost-per-vote estimate of direct mail or phone calls, and eight times larger that their cost-per-vote estimate of canvassing. TV advertising, at least in the form currently favored by candidates and their allies, appears to be an inefficient way of mobilizing voters.
Our results run counter to the general tenor of recent scholarship in this area, which emphasizes the influence that media exerts on the determinants of voter participation, knowledge about the candidates, and interest in the campaign (Vavreck 2000) . Our results contradict Freedman, Franz, and Goldstein's (2004) and Hillygus' (2005) contention that exposure to advertising exerts a formidable influence on individuals' intention to vote and their actual turnout. These relationships may exist in survey respondents' self-reports, but we find no evidence that the flood of ads in certain areas brought many more voters to the polls in those locales.
Although at variance with the survey-based literature on media effects, the conclusions reported here are consistent with the literature on mobilization experiments. These studies have found that more personal approaches are far likelier to spur voting than less personal appeals (e.g., Green and Gerber 2004) . Put another way, mobilizing voters is fundamentally a ''retail'' activity; potential voters respond to direct engagement from canvassers and even from ''high quality'' phone callers (Nickerson 2006 ). TV advertising is classic ''wholesale'' politics, an identical message delivered to thousands of people at once. Moreover, unlike public service announcements that implore people to vote and seem moderately successful in doing so (Vavreck and Green 2006) , presidential ads rarely mention voting or going to the polls. Presidential ads seem only to signal the importance of the upcoming election, an implicit message that is readily available from other sources.
We should stress that this conclusion applies only to the particular phenomenon we study, voter turnout. As we have noted, mobilization is not the main goal of television advertising by presidential candidates. Students of advertising describe ad makers as engaged in an effort to persuade or, more specifically, to influence the public's perception of the various candidates (e.g., Goldstein and Ridout 2004; Jamieson 1996) . Campaigns view turning out voters as a separate task, a division of labor clearly evident in the 2004 campaign as both sides strived to create grassroots organizations of paid and volunteer workers (e.g., Fessenden 2004; Halbfinger 2004) . Thus, while television advertising appears to have almost no impact on turnout, it does not follow that these ads are ineffectual. Dollar for dollar, ads may be a relatively inefficient way to generate additional voters, but they might be a cost-effective means to attract votes. This speculation about the persuasive effects of advertising has already attracted scholarly attention, and using a natural experiment approach similar to ours, Huber and Arceneaux (2007) find substantial persuasive effects. The emergent empirical results suggest that presidential ads fit neither the minimal effects nor maximal effects thesis; rather, their effects depend on the nature of the dependent variable.
